The developmental trajectories of health outcomes in caregivers of patients with spinal cord injuries (SCIs) were studied as a function of caregiver and patient characteristics. Hierarchical linear modeling analysis examined (a) intraindividual developmental patterns of depressive behavior, anxiety, and physical symptoms over the 1st year of the caregiving career and (b) correlates of heterogeneity in the developmental patterns among 62 caregiveis of persons with SCIs. Physical symptoms and anxiety were highly interdependent. Anxiety was a salient predictor of initial levels of and the rate of change in physical symptoms of caregivers. Physical symptoms and younger patient age were significantly predictive of initial levels of anxiety. Physical symptoms and positive affect predicted initial levels of depressive behavior among caregivers. Expressive support predicted the rate of change in anxiety and depressive behavior over time. These findings illustrate the value of studying caregiving as a developmental process.
Individuals who assume caregiver roles essentially enter into a career that is defined by the tasks in which they engage and the relationships that they have with persons who have ongoing or chronic diseases or disabilities (Aneshensel, Pearlin, Mullan, Zarit, & Whitlatch, 1995) . The extant literature concerning caregivers has documented differences between caregivers and noncaregiving comparison groups on measures of distress (e.g., Haley et al., 1995) . However, predictive models that examine group differences in crosssectional designs are typically insensitive to ongoing, continuous processes of the caregiving career (Aneshensel et al., 1995) . The meaning and experience of caregiving are subject to the vagaries of the physical health of the patient and the caregiver, alterations in the support network of the caregiver over time, and other social-cognitive processes (Moen, Robison, & Dempster-McClain, 1995) .
Research is needed to identify the factors that predict heterogeneity in individual caregiver development and the rate at which changes occur in the caregiver as a function of individual differences, the caregiving situation, and various background characteristics. According to Pearlin and colleagues (Pearlin, Mullan, Semple, & Skaff, 1990) , caregiver adjustment-in terms of depression, anxiety, and health-is a function of the complex interplay of personal and environ-mental characteristics over time. These characteristics include primary stressors (e.g., role overload) and secondary stressors (e.g., loss of self), coping strategies (e.g., management of meaning), and social support (Pearlin, et al., 1990) . The elements of this model are not static, and changes in any one will alter the functional relationships that determine the experience of the caregiving career. This fact may be particularly true in the first year of caregiving, as family members negotiate the challenges imposed by caregiving. To date, appropriate statistical procedures in combination with longitudinal designs have not been used to adequately study this dynamic process.
Much of the previous research on caregiving has focused on the classical stress-burden paradigms-from a contextual perspective-and has been largely limited to the study of caregiving in chronic disease episodes (e.g., Alzheimer's dementia). These experiences are ultimately time limited, contingent upon the ultimate progression of the disease. The stress of such situations is unlike the ongoing stress of caregiving for permanently and severely disabling conditions, in which the patient is impaired but routinely has considerable life expectancy. Following the onset of a severe physical disability, such as a spinal cord injury (SCI), family caregivers may become the primary sources of help with such activities as feeding, dressing, transfers, and bowel and bladder care. This type of assistance may be required to various degrees for an indefinite period.
Spinal cord injury occurs predominately among young adults, and improvements in emergency care and surgical intervention have increased life expectancy following SCI so that in some cases it approaches that of the general population (Go, DeVivo, & Richards, 1995) . Caregiving needs vary with individualized levels of paralysis depending upon the severity of the injury. Adjustment following SCI is linked to available social support in the interpersonal environment, and relationships that provide a sense of intimacy and reassurance are pivotal in this regard (Elliott & Frank, 1996) . If the primary caregiver is the major source of support and assistance, care for the person with SCI may suffer, with subsequent development of expensive and preventable secondary complications, if the health and well-being of the caregiver erode.
The purpose of this study was to identify and describe systematic patterns in the development of depression, anxiety, and physical symptoms that occur within individuals who assume SCI caregiving responsibilities. We examined the dynamic processes involved in the health and adjustment of family caregivers of persons with SCI. In the event that patterns did exist and vary across caregivers, we could then determine if systematic and predictable differences between caregivers could be isolated to explain the variability of individual differences in the development of these problems. In this study, we illustrate the use of hierarchical linear modeling (HLM) as a means of analyzing longitudinal data that are sensitive to the dynamic processes of the evolving caregiving career.
Method

Participants
Consenting caregivers (8 men [M age = 40.1 years, SD = 8.2 years, range = 26-55 years]; 54 women [Mage = 40.9, SD = 11.1 years, range = 21-69 years]) were recruited from consecutive admissions to a university-based medical rehabilitation facility. All participants were approached and informed of the study during the patient's initial inpatient rehabilitation stay for recent-onset SCI. The initial assessment was administered during the hospitalization. Additional assessments were conducted by mail 1 month, 6 months, and 1 year postdischarge. The patients who were receiving care from participants in our sample were primarily male (87%) and Caucasian (76%; the remainder were African American). Sixty-two percent of the patients had at least a high school diploma. Thirteen percent had incomplete spinal cord lesions and were paraplegic, 35% had complete lesions and were paraplegic, 31% had incomplete lesions and were tetraplegic, and 21% had complete lesions and were tetraplegic. Most had sustained injuries in motor vehicle accidents (57%); others incurred SCIs from acts of violence (13%), falls (11%), sport activities (8%), and other causes (11%). meaning in their situations. Expressive support is an 8-item measure that assesses the degree of help and support from friends and relatives. Items on each measure are rated as 1 (lowest degree) to 4 (highest degree); adequate indicators of internal consistencies were obtained (M a values of .78, .90, .70, and .76, respectively) .
Depressive behavior. The Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 1977 ; M <x = .90) was used to assess depressive behavior.
Physical symptoms. The general form of the Pennebaker Inventory of Limbic Languidness (PILL; Pennebaker, 1982 ; M a = .93) consists of 54 health symptoms experienced in the preceding week. Participants responded yes or no to each item; the number of positive responses was summed to attain an index of health problems.
Positive and negative affect. The Positive and Negative Affect Schedule (Watson, Clark, & Tellegen, 1988) contains 10 positive (M a = .88) and 10 negative (M a = .89) adjectives. Participants indicated the "... extent you generally felt this way over the past week" (Watson et al., , p. 1070 .
Anxiety. The trait version of the State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983 ; M a. -.95) was used to assess caregiver anxiety. Numbers of observations as well as means and standard deviations for the examined outcome measures for each assessment are shown in Tables 1 and 2 .
Data Analysis
HLM (Bryk, Raudenbush, & Congdon, 1996) was used to examine the patterns and correlates of changes that occurred in three hypothesized outcomes (i.e., CES-D, PILL, and STAI) over the first year of caregiving. Repeated observations of these outcomes represent Level 1 data units that are nested for each caregiver or Level 2 unit. Separate analyses of Level 1 data were used to estimate individual linear growth models for the withincaregiver pattern of change or the intraindividual pattern of change in each outcome over time. The growth model for each caregiver was defined by a unique set of intercept and slope parameters and was expressed as Y it -TT O J + Tr^a/, + RI,. Here YU is an outcome measure for caregiver i at time t, ir 0i is an intercept or initial-status parameter, irj, is a slope parameter that represents the linear rate of change in an outcome during a unit of time, a,, is the measurement occasion, and R t , is the random error at the f 1 measurement occasion. We assumed that changes in the levels of outcome measures reflected ongoing dynamic processes and could be represented by continuous time-dependent linear curves at the individual caregiver level. We also assumed that the parameters defining the individual growth models would vary across caregiv- Caregiving experiences. Measures from Pearlin's model of caregiving were administered (Pearlin et al., 1990) . Overload is a 4-item measure that assesses a caregiver's sense of being overwhelmed by tasks. Loss of self is a 2-item measure that assesses the degree to which the caregiver feels a personal loss of self during caregiving. Management of meaning is a 9-item measure mat assesses the degree to which the respondents are able to find ers and that this variation could be explained by systematic individual differences in person-level variables that describe the caregiver, the caregiving context, and perceptions of the caregiving experience (Francis, Fletcher, Stuebing, Davidson, & Thompson, 1991) . We hypothesized that the variation in the within-caregiver growth curves (i.e., the variability of Level 1 intercepts ir 0 , and slopes -an) could be modeled at Level 2 as a function of characteristics that varied between caregivers. In essence, the intercepts and slopes of the individual caregiver models became the outcomes that we attempted to explain at the second stage of the HLM analyses. A general form of a theoretical between-subjects model can be expressed as ire, = po, + p ol X,( + ... + p^Xop-i, + l/o, and IT,, = P,o + PnX,, + ... + 3^-iX,,-,, + V u . Thus, the parameters defining the individual caregiver models for each original outcome (i.e., CES-D, PILL, and STAI) were specified as sets of Level 2-dependent variables; Poo and p ]0 are the Level 2 estimates of the mean population values for the caregivers' initial-status and rate-of-change parameters, respectively; Po p -i and P!, ] are the effects of p-1 variables measured at the caregiver level (i.e., Xop-i, and X^p, u ) for the initial-status and rate-ofchange parameters, respectively; and £/ oi and £/ 1( are random effects representing variability unexplained by caregiver-level variables.
Variables
Unconditional models were specified to examine the betweencaregiver variability in Level 1 growth model parameters. These models do not include Level 2 predictors of ir oi and iri,-but are essentially baseline models with which theoretical models can be compared. Statistical tests of the pooled Level 1 intercepts averaged across persons (Poo), and the variances of pooled Level 1 intercepts and slope (TOO and T lb respectively) indicated whether the average initial status and rate of change were different from zero and whether the variability of these growth parameters should be examined with conditional models mat include hypothesized Level 2 variables (Bryk & Raudenbush, 1987) .
A principal advantage of an HLM approach over repeated measures designs is its ability to simultaneously examine relationships that occur both within and across hierarchically arranged data units. By examining the interindividual variability in intraindividual time-related changes, HLM can be used to identify systematic patterns of change and correlates of change that would be difficult to detect when different levels of data are not modeled explicitly. In addition, statistically efficient solutions can be obtained by use of HLM to analyze longitudinal data that include missing or nonsynchronous observations (Bryk & Raudenbush, 1987; Francis et al., 1991) . The statistical and conceptual bases for HLM of longitudinal data have been discussed in considerable detail (Goldstein, Healy, & Rasbash, 1994; Willett, 1988) . 
Results
Unconditional Models
Although the focus of this study concerns individual caregiver development and the correlates of that development, it is informative to examine the average intercept and growth rate parameters for each physical and emotional health outcome. The estimated average intercepts are 19.19 for depressive behavior, 14.21 for physical symptoms, and 45.30 for anxiety. 1 The statistical significance and the size of each estimated initial-status parameter, p < .01, indicate that caregivers in this study were experiencing considerable distress at the time of their first interview. The estimated average growth rate parameters for depressive behaviors, p 10 = .49, and anxiety, |J 10 = .07, were not statistically different from zero; the average growth rate for physical symptoms was statistically significant, (J 10 = 1.16, p < .01. Asa group, caregivers did not demonstrate a change in levels of depression or anxiety during the study period. However, as a group, they developed an average of almost five additional physical symptoms in the first year of caregiving. Moreover, the unconditional models for all parameters indicated that there was sufficient variability among the individual caregiver growth curves to develop predictive or conditional models based on hypothesized caregiver variables (see Tables 3,4 , and 5).
Conditional Models
Depressive behavior. The number of physical symptoms reported by caregivers was positively related to the initial status of depressive behavior, p 0 i = -82, p < .01 (see Table   3 ), whereas the initial level of positive affect reported by caregivers was inversely related to this parameter, (3 0 2 = -.29, p < .01. These variables explained over half of the reliable parameter variance in the initial status of depressive behavior, R 2 = .56. The rate of change in depressive behavior was also statistically associated with the average level of expressive support reported by caregivers, p u = -.28, p < .01. Lower levels of expressive support contributed to the development of depressive behavior in caregivers over time. Approximately 34% of the parameter variance in the growth rate for depressive behavior was explained by the level of expressive support, R 2 = .34. Physical symptoms. The level of caregiver anxiety was positively related to the initial level of reported physical symptoms, p 01 = .48, p < .01. The average anxiety experienced over the first 12 months of caregiving was positively-although not statistically significantly-related to the rate at which caregivers developed physical symptoms, 3,1 = .05, p = .059 (see Table 4 ). The level of anxiety measured in caregivers at the beginning of the study explained approximately 39% of the variance in the initial status of physical symptoms. However, the average level of anxiety during the year explained only 13% of the variance in the parameter that described the rate at which physical symptoms developed over time.
Anxiety. The initial-status parameter was statistically related to the number of physical symptoms identified by the caregiver at Time 1 (during patient hospitalization) and the age of the person for whom care was being provided. The positive coefficient associated with physical symptoms, (3 01 = .90, p < .01 (see Table 5 ), indicates that caregivers who have more health complaints when they initially assume a caregiving role are likely to experience a greater level of anxiety. The observed negative relationship between patient age and the level of anxiety, poz = -.25, p < .01, suggests that persons who assume caregiving responsibilities for younger patients with SCI are more likely to experience greater anxiety. Caregiver physical symptoms and patient age explained almost 50% of the true parameter variance in the initial status of anxiety, R 2 -.49. The average level of expressive support received during the first 12 months of caregiving showed a statistically significant inverse association with the rate at which anxiety changed, P = -.38, p < .01, and explained about 43% of the variance in this parameter. Between-caregiver variability in the development of distress was unrelated to other demographic variables studied (e.g., caregiver age, education, level of injury, and so forth) or to the measures of loss of self, overload, or management of meaning.
Discussion
The individual caregiver experience can be characterized by systematic patterns in terms of parameters that define the developmental trajectory of adjustment in the initial year of caregiving. Considerable variation was observed among caregivers with respect to the outcome growth curves over time. HLM revealed a degree of interdependence between our outcome variables, suggesting a shared mechanism that might connect physical health of the caregiver with emotional health. Anxiety was the best predictor of the variability in the initial levels of physical symptoms reported by caregivers. Similarly, physical symptoms were statistically significant in predicting the variability in anxiety and depressive behavior. From the perspective of classical stress paradigms, persons who experience ongoing anxiety and depression will be more likely to develop problems with physical health. Other empirical evidence indicates that persons who experience chronic anxiety during the course of caregiving may be susceptible to impaired immunological function, which in turn lowers resistance to infection and engenders ill health (Kiecolt-Glaser & Glaser, 1994) .
Younger patient age was associated with more anxiety at the initial level, and low positive affect was associated with higher initial scores on the CES-D. The occurrence of SCI in the life of a younger individual constitutes a nonnormative life event for the person and the family member in the caregiving role. Higher levels of anxiety are then experienced by those who are stressed by such an event (Neugarten, 1979) . In contrast, the onset of SCI among older individuals apparently evokes less anxiety in the new caregiver, as the injury may be less likely to be experienced or perceived as a nonnormative life event. Interestingly, patient age was unrelated to other caregiver outcomes.
Depressive behavior among caregivers was uniquely associated with lower positive affect. Caregiving may suspend engagement in rewarding social activities (Quittner, Opipari, Regoli, Jacobsen, & Eigen, 1992) , and the subsequent preoccupation with caregiving tasks may then contribute to the lack of positive emotional experiences, thus precipitating depressive behavior (Watson, 1988) .
Unique to this study, however, was the examination of patterns in the rates of change observed in the outcome variables. Particularly intriguing was the emergence of expressive support as the best predictor of the trajectories of change in depressive behavior and anxiety among caregivers over the course of the year. Construed by Pearlin and colleagues as a crucial factor in the experience of caregiver emotional adjustment (Pearlin, Aneshensel, Mullan, & Whitlatch, 1996) , lower levels of expressive support throughout the year were associated with higher rates of change in anxiety and distress. Caregivers often experience an erosion of social support (e.g., Quittner, Glueckauf, & Jackson, 1990) , and the relative absence of expressive support may have pronounced ramifications for their emotional wellbeing.
The amount of variance accounted for in the rate-ofchange parameters, especially for the physical symptom outcome variable, implies that other constructs are important for adjustment and should be included in future studies. Certain personality traits, social-cognitive processes, or specific environmental and/or social-cultural variables might add considerably to the prediction of trajectories of change in these outcome variables. Moreover, it is possible that future studies could account for a greater proportion of explained variance in the rate of change by including more observation periods. Finally, as we noted in our introduction, these results illustrate the importance of studying caregiving activities within the context of specific diseases and disabilities. Consequently, our results should be interpreted as reflecting the unique experiences encountered in providing care to persons with recent-onset SCI.
